This paper introduces an approach for obtaining the numerical solution of the linear and nonlinear integro-differential equations using Chebyshev wavelets approximations. Illustrative examples have been discussed to demonstrate the validity and applicability of the technique and the results have been compared with the exact solution. Comparison of the approximate solution with exact solution shows that the used method is effectiveness and practical for classes of linear and nonlinear system of integrodifferential equations.
INTRODUCTION
Many mathematical formulations of physical phenomena contain integrodifferential equations. These equations arise in many fields like fluid dynamics, theoretical physics, epidemic models, biological models, chemical kinetics, nanohydrodynamics, glass-forming process, drop wise condensation, wind ripple in the desert and many other disciplines lead to nonlinear integro-differential equations [1] [2] [3] [4] [5] [6] [7] . For solving these equations several numerical approaches have been proposed, an overview can be found in the monograph [8] . Wavelets theory is relatively new in mathematical researches. In recent years, wavelets have found their way into different field of science and engineering [9] [10] [11] [12] [13] . Wavelets permit the accurate representation of a variety of functions and operators. The common wavelet which has been used is Chebyshev wavelets. The main characteristic of this technique is that it reduces these problems to those of solving a system of algebraic equations.
An extension of Chebyshev wavelets method for solving nonlinear systems of intego-differential equations is the novelty of this paper. The general form of system of integro-differential equations can be presented as follows The rest of the paper is organized as follows:
In Section 2, after describing the basic formulation of wavelets and the first kind Chebyshev wavelet, we derive the first kind Chebyshev wavelet operational matrix of the integration. In Section 3, the way to construct the Chebyshev wavelet technique for system of integro-differential equations are described. In Section 4 the proposed method is applied to some types of these equations. Conclusions are given in Section 5.
THE FIRST KIND CHEBYSHEV WAVELET AND OPERATIONAL MATRIX OF THE INTEGRATION
In this section, we use the first kind Chebyshev polynomial to construct the first kind Chebyshev wavelet and give some properties of this wavelet.
The first kind Chebyshev wavelet
Wavelets constitute a family of functions constructed from dilation and translation of a single function called the mother wavelet [13] [14] [15] [16] 
The set of Chebyshev wavelets is an orthogonal set with respect to the weight function ( ) (2 2 1). I yy (13) where I is an identity matrix.
A function ( , ) f x y defined on 0,1 0,1 can be approximated as the following
( , ) ( ) ( ).
T f x y x K y yy (14) Here the entries of matrix (16) where P is the 11 22 kk MM operational matrix of integration [10, 11] .This matrix is determined as follows
where , LF and O are MM matrices given by The property of the product of two Chebyshev wavelets vector functions will be as Integrating (22) respect to
x from 0 to x , we obtain
where P is the Also consider the following approximations 
NUMERICAL EXAMPLES
In this section, some examples taken from [17, 18] are considered and will be solved. These examples are solved for 
Let's consider the following approximations T Therefore, the following solutions will result. Table 1 shows some values of the solutions and absolute errors at some , xs and plots of the exact and approximate solutions are shown in Fig. 1 . 
The exact solutions are
Let's
The vectors Some values of exact, approximate solutions and absolute errors are presented in Table 3 and plots of exact and approximate solutions are shown in Fig. 3 . In this example we use the Taylor expansion of (cosh sinh ) x x x about the point 
. 2 x

CONCLUSION
In this paper, the Chebyshev wavelets method for the solution of system of nonlinear integro-differential equations is successfully expanded. Illustrative examples are included to demonstrate that the method is a very useful technique for finding approximate solutions of these systems. This technique is a powerful tool for solving various systems of integral and integro-differential equations. The package Maple 16 is used for computation.
